Coordination and redox properties of a novel triheme cytochrome from Desulfovibrio vulgaris (Hildenborough).
A high molecular weight multiheme c-type cytochrome from the sulfate-reducing bacterium Desulfovibrio vulgaris (Hildenborough) has been spectroscopically characterized and compared with the tetraheme cytochrome c3. The protein contains a pentacoordinate high-spin heme (gz 6.0) and two hexacoordinate low-spin hemes (gz 2.95, gy 2.27, gx 1.48). From analysis of the g values for the low-spin hemes by the procedure of Blumberg and Peisach (Palmer, 1983) and comparison with with the optical spectra from a variety of c-type cytochromes, it is likely that these low-spin hemes are bound by two histidine residues. The NO derivative displayed typical rhombic EPR features (gx 2.07, gz 2.02, gy 1.99). Addition of azide does not lead to coupling between heme chromophores, but the ligand is accessible to the high-spin heme. The use of a glassy-carbon electrode to perform direct (no promoter) electrochemistry on the cytochrome is illustrated. Differential pulse polarography of the native protein gave two waves with reduction potentials of -59 (5) and -400 (8) mV (versus NHE). The cyanide adduct gave two waves with reduction potentials of -263 (8) and -401 (8) mV. The cytochrome was found to catalyze the reduction of nitrite and hydroxylamine.